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Abstract 
Over the past three years the Australian biodiesel industry has struggled with rapidly increasing 
feedstock prices and an unfavourable taxation environment. These tough times have caused large scale 
producers to drastically curtail production with some even ceasing operation. Instead of sounding the 
end of the biodiesel industry in Australia, this can act as a stimulus for refocusing the scale of 
production. In this paper a new model of production is proposed that maintains the benefits of large 
production scales while taking advantage of the agility, low risk and decentralised nature of small scale 
production. This model consists of optimised small scale (1-5 million L/yr) production technology 
incorporated into a regional industry hub. The regional industry hub provides existing infrastructure as 
well as significant synergies with other industries to provide guaranteed product markets and reduced 
transport costs. A case study at Macco Feeds PTY LTD (Western Australia) is provided to examine the 
viability of this model in an industrial setting.  
Background 
Since the early 1990’s biodiesel and other biofuels have rapidly transitioned from 
backyards and university laboratories into mainstream commercial production. 
Biodiesel, a fuel derived from vegetable oil or animal fat, is a direct petro-diesel 
replacement that can significantly reduce emissions including: particulate matter, 
Carbon Monoxide, Sulphur Dioxide and organics (Sheehan et al., 1998). The main 
driver for the rapid development of this fuel has been increasing pressure on low cost 
fossil oil supplies and greater public awareness of global warming. Despite, the 
advantages offered by biodiesel, the last two years has seen both the worldwide and 
Australian biodiesel industry face difficult times. 
 
In Australia almost all large scale biodiesel production plants are producing well 
below their nameplate capacity and some have completely shut their doors. Table 1 
provides a summary of the current operating status of these large scale biodiesel 
production plants. This table was constructed on the basis of information provided by 
the Biofuels Association of Australia (BAA, 2009) and a phone survey conducted in 
mid September of 2009 by the author. If the planned National Biofuels plant is 
ignored there is a combined production capacity of 673 million L/yr, however, in 
2008 the combined production for all these producers was less then 100 million L 
(BAA, 2009). 
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Table 1: Biodiesel plants in Australia 
Company Location Capacity1 Status 
Australian Renewable Fuels (ARF) Largs, SA 45 Limited Production 
Australian Renewable Fuels (ARF) Picton, WA 45 Limited Production 
Biodiesel Industries Australia (BIA) Maitland, NSW 20 In Production 
Biodiesel Producers Limited (BPL) Wodonga, Vic 60 In Production 
Biomax2 (Smorgan Fuels) Melbourne, Vic 100 In Production 
Eco Tech (Gull group) Narrangba, Qld 75 Not in Production 
Future Fuels (Moama Plant) NSW/Vic border 30 Not in Production 
Natural Fuels Darwin, NT 138 Not in Production 
National Biofuels Plant Port Kembala, NSW 288 Planned 
Solverdi3 Narrangba, Qld 160 Not in Production 
                                                 
1 In million L/yr 
2 Previously Energetix 
3 Previously ABG, the 40 million L/yr Berkley Vale facility has not been included in this analysis as it 
has been mothballed (ABG, 2008) 
 
Both ARF plants use Energia technology and process a mixture of Used Cooking Oil 
(UCO) and tallow. In November 2007 both plants were placed in care and 
maintenance mode for a short time due to high tallow prices, however, they are 
currently running at reduced capacity. The BIA plant processes UCO in NSW and 
typically runs at 12 million L/yr due to feedstock constraints. Biodiesel Producers 
Limited has recently ramped up its production facility, based on Biodiesel 
International (BDI) technology, to just below capacity using both UCO and tallow. 
Biomax, on the other hand, is producing below its capacity but hopes to increase this 
in the short term future.  
 
The Eco Tech plant has recently been shut down until the economics are more 
favourable. It was not possible to contact Future fuels, however, from the information 
available, this plant is also not in production. Natural Fuel Limited is in 
administration and the plant in Darwin only produced one shipment of biodiesel made 
from palm oil in its operating lifetime. In early 2009 ABG entered into a partnership 
with White mountain and changed names to Solverdi worldwide, with the focus on 
the catalytic conversion of low cost waste oil streams to renewable fuels for stationary 
cogeneration (ABG, 2009). 
  
This less than inspiring performance of the Australian biodiesel industry can be 
attributed to high feedstock prices, unfavourable taxation changes and difficulty in 
establishing large scale off-take agreements. The following section considers each of 
these in turn to establish the areas that a new production concept must address.  
Analysis 
Feedstock cost typically represents between 80 and 90% of the biodiesel production 
cost (Duncan, 2003; RIRDC, 2007). Feedstocks, especially vegetable oil and animal 
fats, are commodities subject to significant variability and price spikes. Figure 1 
shows that in early 2008, the feedstock price peaked at levels more than double the 
previous 10 year average. The strong linkages between the vegetable oil and fat 
market meant that even the cheapest large scale feedstock (tallow) was in excess of 
$1000/Tonne. Even with record high diesel prices, biodiesel profit margins were 
squeezed to the point where biodiesel production was uneconomical.  
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Figure 1: Commodity prices of the ‘big 4’ vegetable oils over the past 6 years from 
http://www.fao.org/es/esc/prices accessed 17/9/2009 
 
The high cost of feedstock exacerbated the already unfavourable taxation conditions 
for biodiesel in Australia. In Australia, all diesel fuels, including biodiesel, attract an 
excise tax of 38.143c/L which is paid by the producer/importer. Biodiesel receives a 
grant of 38.143 c/L under the Cleaner Fuels Grant Scheme (CFGS) provided that it 
meets the biodiesel fuel standard (Commonwealth of Australia, 2009). This grant 
reduces the effective fuel tax on the fuel to nil, reflecting the government’s support 
for this renewable fuel. The fuel tax credit legislation, however, provides a credit for 
petro-diesel fuel used by businesses. For primary industries this credit is the full 
excise tax (38.143 c/L), for large road users, the credit for 2009 was 16.443 c/L4. The 
fuel tax credit scheme, however, usually does not apply to the biodiesel portion of 
blends above 5% biodiesel. 
 
The fuel tax credit legislation therefore negates the perceived advantage provided by 
the Cleaner Fuel Grants Scheme in the two major diesel markets (off-road and on-
road heavy vehicles). That is, in the major diesel market (off-road), biodiesel is on an 
equal footing with petro-diesel with no financial recognition of its renewable nature 
and numerous benefits.  
 
The nature of the fuel tax credits legislation renders it uneconomical to develop direct 
off-take agreements with large scale users. As a result, it is necessary for biodiesel 
producers to sell wholesale to petroleum companies that can blend the biodiesel at 
levels below 5%. These agreements are difficult to establish, and thus capacity is 
limited by the size of the accessible market. 
 
The high cost of feedstock and the continuing difficulty in establishing large scale off-
take agreements renders it almost impossible for biodiesel producers to run at full 
capacity(ABG, 2008). The companies in Table 1 that are currently producing are 
using the lowest value feedstocks (UCO and Tallow) to fulfil hard won contracts with 
petroleum distribution companies. This indicates that the large scale centralised model 
is not working in the present political and financial climate. To overcome these 
                                                 
4 2009, value varies each year 
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shortcomings, this paper proposes a new production concept that maximises feedstock 
value and minimises fuel sales difficulties.  
Production Concept 
The difficulties highlighted in the previous section acted as an impetus for the 
development of a new production concept for biodiesel in Australia. This concept was 
developed by examining the biodiesel production system in three separate areas, as 
shown in Figure 2. Each of these areas has been examined to identify the key 
requirement for successful biodiesel production. 
 
Figure 2: Biodiesel Production 
When the biodiesel industry was in it’s infancy, research focused on the development 
of commercial scale processes that could convert vegetable oils into biodiesel (Ahn et 
al., 1995). As the cost of these feedstocks increased, further research was conducted 
into developing technology or methods that could cope with contaminants present in 
low cost feedstocks (Dorado et al., 2002) and catalysts that reduced post-processing 
operations (Lotero et al., 2006; Saka et al., 2001; Shimada et al., 2002). As the fuel 
gained momentum, extensive studies were conducted into appropriate testing 
methods, necessary standards, emissions and effects on vehicles in the form of long 
term trials (Knothe, 2006; Korotney, 2002; Sheehan et al., 1998).  
 
The increasing feedstock prices in recent years (Figure 1) have shifted research and 
expenditure away from conversion technology to feedstock. Low cost feedstocks 
(UCO, tallow and trap grease) are typically by-products of other industries and by 
definition have limited growth potential. As a result there has been a flurry of research 
into the area of oil from algae (Li et al., 2008; Schenk et al., 2008) and perennials like 
Jatropha and Pongamia Pinnata which offer high yields and benefits for soils over 
annual oilseeds (Becker, 2007; Scott et al., 2008).  
 
Since feedstock represents the major component of the biodiesel production cost, 
breakthroughs in this area are required for biodiesel to become a significant 
alternative fuel in the future. These breakthroughs, however, are at least a decade in 
the future (Borowitzka, 2008; Ryan et al., 2008), raising questions about the viability 
of the Australian biodiesel industry in the short term.  
 
Successful producers in Table 1 are currently using proven technology to process the 
cheapest feedstocks to fulfil guaranteed off-take agreements. It is likely that these 
producers will continue to remain viable in there current form, however, room for 
expansion and new players of a similar form will be limited.  
 
Despite this somewhat bleak reality, this paper presents a new concept for production 
that provides an opportunity for the Australian biodiesel industry to forge ahead in 
difficult times. This concept was developed by considering the three areas as an entire 
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system resulting in the placement of small scale, highly optimised production 
facilities in the context of existing regional industry hubs. In this model, small scale 
refers to production facilities with capacities between 1 and 5 million L/yr. Regional 
industry hubs refer to existing agricultural processing or rendering facilities that have 
intentions of widening their scope. Finally, ‘highly optimised’ refers to continuous 
production processes that minimise reagent and energy consumption, reliably produce 
fuel to the Australian standard and have the lowest possible capital cost.  
 
The regional industry hub is defined by flows of infrastructure (power, steam, fresh 
water and transport facilities) that are shared by the different processes in the hub. In 
this model the crushing mill and biodiesel production plant are defined as a bio-
refinery due to the conversion of biomass into value added products. Where the hub is 
defined by integrated utility flows, the bio-refineries within the hub are defined by 
biomass or product flows.  
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Figure 3: Biodiesel production process in the context of a regional industry hub 
 
Figure 3 shows a possible configuration for a canola oil based bio-refinery integrated 
with other processes in a regional industry hub. Energy in the form of electricity and 
process heat (steam) are produced from agricultural and processing wastes, and are 
consumed within the hub. Methanol for biodiesel production could potentially be 
produced onsite by conversion of plant cellulose in another bio-refinery, however, this 
is currently not economically viable and methanol is purchased from suppliers in the 
following case study. A desalination plant is also a key element that takes advantage 
of on-site energy production and saline groundwater in the Wheatbelt of Western 
Australia. Fresh water from the desalination unit is used onsite for the bio-refinery 
processes and steam production as well as being injected into the existing water 
infrastructure. 
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The cogeneration system is a key component of this hub and would be of medium 
scale, typically less than 2.5MWe. The scale represents a trade-off between capital 
cost and realisable electricity value. If a large plant (greater than 2.5MWe) is installed 
it will be necessary to sell the electricity outside the hub on the wholesale electricity 
market at a low price. If a medium scale plant is installed it is likely that the existing 
agricultural producer and other hub processors can use the electricity on-site. While 
the utilities are used on site they have a higher value equivalent to the selling price of 
the utility (a much higher value).  
 
The biodiesel plant and crushing mill are an example of one possible bio-refinery in 
the context of the industrial hub. Many other processes are possible; however, at this 
stage the entirety of Figure 3 remains a concept. The remainder of this paper focuses 
on a biodiesel production plant and canola seed mill in the context of a hub that 
currently contains an existing feed producer, transport company and a cogeneration 
system that is currently under development.  
 
The advantages of a biodiesel refinery in the hub over a stand alone biodiesel refinery 
are significant. Firstly, existing infrastructure and expertise reduce the required capital 
cost. Secondly, existing relationships with growers and close distances to agricultural 
commodities simplify feedstock acquisition and minimise transport costs. Thirdly, co-
products; canola meal, glycerol and fertiliser; can be used within existing processes 
on-site. Fourthly, biodiesel can be sold to transport companies or agricultural users 
operating out of the regional hub. 
 
To quantify these benefits and examine the strength of this concept, a case study is 
presented that examines the production of biodiesel from canola at Macco Feeds PTY 
LTD in Western Australia.    
Case Study at Macco Feeds 
Macco Feeds is an animal feed producer located in Williams in the south west of 
Western Australia. The processing plant blends quantities of straw, meal and grains 
into pellets, with compositions tailored to the requirements of different animals. This 
processing facility is located amongst a farm that already grows in excess of 500 T of 
Canola and is in close proximity to other farms that grow similar quantities. Macco 
feeds purchases approximately 2000 Tonnes/yr of canola meal for pellet make-up. 
Furthermore, they operate a transport company that uses in excess of 1.3 million L of 
diesel per year. The site has existing diesel refuelling equipment, grain storage and 
handling capabilities and transport infrastructure.  
 
By locating a crushing mill and biodiesel production facility on this site it is possible 
to establish a regional industry hub. The mill and production plant would utilise 
steam, electricity, storage and transport facilities available on-site. Canola meal could 
be used directly in the process and canola seed could be bought at the farm gate price 
with very low transport costs from the surrounding farms. A large portion (up to 50%) 
of the biodiesel could be used in the trucks operating out of the hub and glycerol 
could be used as a boiler feed in a proposed biomass cogeneration system.  
 
Numerous economic analysis case studies for biodiesel production are available in the 
literature. Typically these are general, high level assessments based on a particular 
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feedstock. Nelson (2006) examined the energetic and economic feasibility of 
biodiesel production from tallow in the US. The economic analysis considered three 
plant sizes using commercially available technology and data from the Biodiesel Plant 
Development Handbook (IBFG, 2002). A sensitivity analysis that considered three 
different plant sizes as well as low and high tallow and glycerol prices resulted in 
production costs between US$0.22/L to US$0.63/L.  
 
Zhang (2003a; 2003b), on the other hand focused on the production process and 
therefore the quality of feedstock that could be used. In this assessment the process 
modelling tool HYSYS was used to evaluate the technological and economic 
feasibility of four different 8000 tonne/yr process configurations. The criteria for 
economic evaluation used in this study included fixed capital cost, total 
manufacturing cost, after-tax rate of return and break even price for biodiesel. The 
break even price for biodiesel production ranged between US$0.55/L – US$0.76/L, 
however, all processes were characterised by a negative after tax rate of return.  
 
Unlike these two studies, which provide a non-specific, high level assessment, the 
purpose of this case study is to examine the benefits of co-location by focusing on a 
particular and unique case study. Like the work of Nelson (2006) it is based on 
commercially available technology, however, unlike this study the feedstock costs and 
by-product markets are a direct function of the plant location and size and not directly 
linked to commodity trends. Site specific data is used to determine the actual selling 
price of diesel, the actual cost of canola and the realisable value of glycerol and 
canola meal. This analysis is then superimposed on commodity trends to conduct 
sensitivity analysis and determine the long term viability of the plant.  
Economic Analysis 
Like Zhang et al., (2003b) the main criterion for economic evaluation for this 
proposed concept is the after tax rate of return. The first step in this process is 
estimation of capital costs and the second, determination of input costs and product 
values. A base case is then used to determine the current viability of such a concept. 
This case forms the basis of the sensitivity analysis that considers the effect of 
feedstock cost and product value changes on the long term viability of the plant.   
 
The proposed production system is based on a Bluediesel PTY LTD 2 million L/yr 
continuous production plant. This plant includes a pre-treatment module to handle 
tallow and a methanol recovery unit. Bluediesel PTY LTD estimate a cost of 
$630,000 (installed) for this plant. The crushing plant consists of five 5 tonne/day oil 
presses and a degumming machine. Duff, (2006) estimates these machines to cost 
$55,000, using this figure as a guideline a conservative estimate has been set at 
$100,000 installed. The key inputs to this model are the value of the biodiesel, 
glycerol, meal and the cost of the canola seed. The variability of these key inputs is 
evaluated to determine a reasonable range for the sensitivity analysis and conservative 
estimates are chosen for the base case.  
 
The cost of the displaced petroleum was determined on the basis of the Terminal Gate 
Price (TGP) and data from Ryan et al., (2008) as shown in Table 2. The TGP varies 
considerably with the world oil price. Between January 2004 and September 2009 the 
price ranged from $0.88 to $1.82, the average in this time was $1.22. Table 2, 
indicates the different components that determine the final cost of diesel to Macco 
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Feeds and other transport customers.  The base case uses the TGP of $1.22/L, while a 
suitable range for the sensitivity analysis is $0.90 to $1.40.  
 
Table 2: Diesel price 
Element Cost 
Terminal Gate Price $1.225 
Distributor margin  $0.066 
Freight cost $0.036 
Fuel tax credit -$0.387 
Road Users tax $0.227 
GST Refund -$0.126 
Diesel Cost $1.03 
                                                 
5 TGP average Jan 2004 to Sep 2009 (http://www.aip.com.au/pricing/tgp.htm) 
6 (Ryan et al., 2008)  
7 Australian Tax Office 
 
Like the diesel price, the canola seed price varies substantially. The canola seed price 
delivered to Melbourne has varied between $313 and $746 per tonne between January 
2004 and September 2009, the average during this time was $480/T (ABARE, 2009). 
The farm gate price, however, can be up to $60 less than the port price in Western 
Australia (Ryan et al., 2008). Due to the nature of the plant location and scale it is 
assumed that Macco Feeds can purchase canola seed at values very close to the farm 
gate price. With this in mind, the base case estimate is $420/Tonne, while the range 
for the sensitivity analysis is $380-580/T. 
 
Most commercial biodiesel processes achieve a mass yield of 100% in the conversion 
of oil to biodiesel; this is also true for the Bluediesel process.  The oil extraction is 
assumed to be 34% (Duff, 2006; Ryan et al., 2008). Using these efficiencies and a 
biodiesel density of 0.86kg/L at 25°C (Tate et al., 2006), the plant requires 
approximately 5040 tonnes of canola seed a year. Canola is harvested in late 
November/early December, consequently this quantity of seed needs to be stored, the 
estimated cost of this storage is $400,000 (Beresford, 2009).This brings the total 
capital cost to $1,130,000.  
 
The canola meal has been assigned a value on the basis of the lupin price, as lupin can 
be used as a replacement in the production of animal feed. The average value of 
lupins between January 2004 and September 2009 was $220/T. Beresford (2009) 
suggested that the actual lupin price at the mill is a further $20/tonne above this 
average price, consequently a value of $240 has been used in the base case. In the 
sensitivity analysis the meal price was varied $60 either side of the base case ($180/T 
- $300/T). 
 
Crude glycerol has a low value, with many small scale producers having to arrange 
disposal as it cannot be sold. By locating in the regional industry hub the glycerol can 
be combined with agricultural residues in a proposed biomass cogeneration system to 
produce electricity and steam. For the base case shown in Table 3 there is sufficient 
energy in the glycerol to produce more then half of the electricity required and all the 
steam requirements for the biodiesel and crushing plants. If the cost of steam and 
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partial cost of the electricity is assumed to be negated by the use of glycerol in the 
boiler, the glycerol has a value in excess of $200/tonne. 
 
The base case analysis in Table 3 includes the revenue from sales, the operating 
expenses, non operating expenses and the profit before and after tax. The analysis has 
been setup as if the biodiesel and crushing plant were a separate financial entity to the 
existing feed producer. This allows easy comparison with existing case studies in the 
literature. It is more likely, however, that the feed producer would operate the 
biodiesel plant and thus purchase the canola seed and recognise savings in diesel 
purchases (offset by biodiesel produced), boiler feed (offset by glycerol by-product) 
and meal purchases (meal produced).  
 
The values for biodiesel, canola meal and glycerol sales as well as the canola seed 
cost are based on an output of 2,000,000L of biodiesel per year at the base-case prices 
discussed previously. In regards to the other variables, the long term methanol price 
was estimated to be $600 based on historical data from Methanex (2009) and 
transport/handling costs from Coogee Chemicals. The sodium methylate price was set 
at $2000/tonne and the purification resin at $21,750/tonne with respective 
consumption rates of 6kg/tonne and 0.75kg/tonne of biodiesel produced (Bluediesel, 
2009). Repair and maintenance costs were estimated at 3% of the capital cost, while 
the Labour costs included one full time employee and technical support (Bluediesel, 
2009).  
 
Table 3: Base Case for Economic Analysis 
Category Annual Per/Litre %  
Revenue 
Biodiesel Sales $2,048,000 $1.024 71.0% 
Glycerine Sales $37,886 $0.019 1.3% 
Canola meal $798,056 $0.399 27.7% 
Total Revenue $2,883,942 $1.442 100.0 
Operating Expenses 
Canola Seed $2,116,059 $1.058 79.5% 
Methanol $113,058 $0.057 4.2% 
Sodium Methylate $20,556 $0.010 0.8% 
Purification Resin $32,625 $0.016 1.2% 
Repair & maintenance @ 3% of CapEx $33,900 $0.017 1.3% 
Labour $83,380 $0.042 3.1% 
Electricity $38,452 $0.019 1.4% 
Gas (Steam Generation) $16,188 $0.008 0.9% 
Insurance $25,000 $0.013 0.6% 
Testing $20,000 $0.010 0.8% 
Misc Operational $20,000 $0.010 0.8% 
Total   $2,519,217 $1.260 94.6% 
Non-Operating Expenses 
Depreciation @ 10% Capex $113,000 $0.056 4.2% 
Interest on Working Capital @ 7% p/a $29,391 $0.015 1.10% 
Total $142,391 $0.071 5.4% 
Total Expenses $2,661,608 $1.331 100% 
Operating Expenses 
Operating Profit (Before Tax) $157,343 $0.079  
Corporate Tax at 30% $47,203 $0.024  
Operating Profit (After Tax) $110,140 $0.055  
After Tax Rate of Return  10% 
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Electricity and gas costs were estimated at $0.12/kWh and $0.025/MJ with plant data 
used to determine consumption. Insurance, testing and miscellaneous operational 
costs were set at the fixed values as indicated in Table 3. The cost of capital is 
included as non-operating expenses with depreciation at 10% of the fixed capital cost 
and interest paid on the working capital at 7%, the working capital is taken as two 
months of operating expenses ($419 870).  
Sensitivity Analysis 
With this conservative base case, the after tax rate of return is 10%. Despite the 
reasonable return it is unlikely that the plant would run at full capacity in the first two 
years, as it will take time to establish consumer confidence in the use of 20%, 50% or 
higher blends of biodiesel. Consequently, it is likely that the plant will operate at less 
then 500,000L/yr which results in a loss of around $120,000. The small scale nature 
of the operation, however, would allow cost cutting (e.g.: purchase seed at opportune 
time, delay purchase of full size seed storage and reduce operational costs) to break 
even until a market is established. It also suggests that other users in the area should 
be sought out e.g., transport companies and local councils. 
 
Table 4: Sensitivity Analysis 
Seed Price BD cost Terminal Gate Price 
$/T $/L $0.90 $1.00 $1.11 $1.20 $1.30 $1.40 
$380 $0.81 -7% 1% 10% 18% 26% 34% 
$420 $0.91 -16% -8% 1% 8% 17% 25% 
$460 $1.01 -25% -17% -8% -1% 7% 16% 
$500 $1.11 -34% -26% -17% -10% -2% 6% 
$540 $1.22 -43% -35% -26% -19% -11% -3% 
$580 $1.32 -52% -44% -35% -28% -20% -12% 
 
The percentages in the third column of Table 3 indicate that the key variables in this 
case are the TGP, the canola seed price and the canola meal value. Table 4 shows how 
the after tax rate of return varies with changing TGP and seed prices.  
 
The preceding analysis indicates that biodiesel production can be profitable; however, 
this strongly depends on the interaction of international commodity markets. The 
markets for diesel, canola seed and meal are becoming more strongly linked through 
agricultural input costs and growth in the biodiesel industry. It is, therefore, most 
useful to consider actual conditions experienced in previous years. Table 5 shows the 
profitability of the plant at actual market conditions over the past three years. The 
canola price and meal were taken from ABARE crop reports from the past three years 
and adjusted as discussed earlier (ABARE, 2009).   
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Table 5: Project viability in previous years 
Quarter Canola 
Seed $/T 
Canola Meal 
Value  $/T 
TGP8 
$/L 
After Tax Rate 
of Return 
2006 
Jan-Mar 271 167 1.26 40% 
Apr-Jun 340 165 1.35 29% 
Jul-Sep 366 224 1.31 28% 
Oct-Dec 477 183 1.17 -15% 
2007 
Jan-Mar 483 220 1.15 -13% 
Apr-Jun 403 220 1.22 11% 
Jul-Sep 464 328 1.24 14% 
Oct-Dec 565 338 1.33 0% 
2008 
Jan-Mar 686 348 1.4 -18% 
Apr-Jun 676 324 1.65 -1% 
Jul-Sep 614 301 1.65 9% 
Oct-Dec 520 281 1.35 4% 
2009 
Jan-Mar 487 265 1.12 -9% 
Apr-Jun 486 270 1.13 -8% 
Jul-Sep 429 274 1.15 7% 
 
The returns in Table 5 show that quarter by quarter, over the past three years, the 
biodiesel plant has been profitable 60% of the time. The average after tax rate of 
return during this period is 5%. The low capital investment in the small scale plant 
may make it feasible to cease operations during unprofitable seasons, if this occurred 
the return would be 9%.  
Discussion 
Table 6 compares this case study with two recent economic case studies for biodiesel 
from canola seed in Western Australia. Duff (2006) conducted a feasibility report for 
small scale biodiesel production from Canola in the wheat-belt, the data shown in 
Table 6 is for a 350 000L/yr batch plant operated by a five farm consortium. Ryan et 
al., (2008) conducted a study for the Western Rock Lobster Council considering 
biodiesel produced from canola seed for fishing boats, the case shown in Table 6 is 
for a 600 000 L/yr plant for a 10 boat consortium.  
 
Table 6: Study comparison 
 (Duff, 2006) (Ryan et al., 2008) 
Canola Seed Price ($/T) 405 650 
Canola Meal Value ($/T) 160 400 
Biodiesel cost ($/L) 1.50 1.35 
This Case ($/L @ Volume) 1.51 1.48 
This Case ($/L @ Volume, tight) 1.32 1.36 
This Case ($/L @ 2,000,000L/yr) 1.01 1.23 
 
If the same volume used in each study (Duff – 350,000L/yr, Ryan – 600,000L/yr) was 
produced in the complete 2 million L/yr plant, the cost to produce biodiesel is almost 
equal to that calculated by Duff (2006) and 13c/L more then that calculated by Ryan 
                                                 
8 TGP Perth quarterly averages from http://www.aip.com.au/pricing/tgp.htm 
Peer Reviewed Full Paper: Bioenergy Australia 2009 Conference, Gold Coast, Queensland,  
9-10th December 2009.  
 12 
et al., (2008). At this level the reduced operating costs of the concept are offset by the 
higher capital costs for the 2 million L/yr plant. If the 2 million L/yr plant was 
tightened up to run at the lower volumes, the capital cost could be reduced (seed 
storage) and some of the fixed overheads (testing and miscellaneous operational 
costs) could be reduced so that it is better than Duff (2006) and almost on par with 
Ryan et al., (2008).  
 
The importance of scale, however, can be seen in the final row of Table 6 which 
shows that the plant operated at the given conditions but producing 2 million L/yr 
would be substantially more viable then both cases in the literature.  
 
These results suggest that this scale of production case finds a viable medium between 
capital expenditure and economies of scale. Large scale operations, on the one hand, 
have the advantage of spreading the fixed operating and capital costs across huge 
production volumes (20-140 million L/yr, see Table 1). On the other hand, the low 
capacity utilisation in most of these plants indicates that they cannot find markets for 
the majority of their biodiesel and co-products. Furthermore, the high capital costs 
make commodity price spikes disastrous as companies are unable to make loan 
repayments.  
 
Small scale plants do not face these problems; however, Table 6 shows that with low 
volumes, production costs are inhibitive. This is mainly the result of small scale 
technology being of a batch nature, labour intensive and not using methanol 
efficiently. The scale considered in this paper, however, can be conducted in a 
continuous plant such as that offered by Bluediesel PTY LTD so that running costs 
and efficiencies approach those of large scale plants (Table 1).  
Conclusion 
The preceding economic analysis demonstrates the viability of small scale biodiesel 
production in the context of a regional industry hub. Although this is applied to a very 
specific case, the demonstrated profitability (Table 5) suggests that this concept 
represents a way in which the biodiesel industry can forge ahead during a difficult 
time. That is, small scale production facilities (1-5 million L/yr) could be established 
in existing regional industry hubs throughout Australia.  
 
The main advantage of this concept is that it is scaled to the market. Therefore, there 
is the ability to provide guaranteed markets for co-products (meal and glycerine), a 
partial market for the produced fuel and access to the canola seed near its source.  
 
The first key to the success of this concept is the development of a reliable market for 
at least 50% (break even point) of the biodiesel output before the full plant is 
constructed. The second key is highly optimised continuous small scale production 
that can reliably produce fuel to the Australian fuel standard. The first is feasible 
considering the biodiesel plant is not a stand alone unit but incorporated into a 
regional industry hub that is a proven business and has strong relationships with 
possible consumers. It may however, be necessary to follow the approach of the 
Bendigo Bank in building consumer confidence with a 20% biodiesel blend before the 
plant is constructed (O'Connell et al., 2007). 
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The second key is the focus of research in an industry partnership between Murdoch 
University’s School of Engineering and Energy and Bluediesel PTY LTD. The core 
of this research is the use of Computational Fluid Dynamic modelling to optimise the 
reactor at the heart of the biodiesel production plant (De Boer et al., 2009). 
 
If these two keys can be obtained there remains a positive future for biodiesel 
production in Australia on a small scale.  
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